The aim of the study was to assess the economic effects of the touristic activities in eco-agritouristic farms operating in the Eastern Poland as well as to determine the correlation between the accommodation and food services income value and the farms' leisure facilities base combined with the attractiveness of the recreational rural area. The study was conducted in 2010 in 50 farms located in the following provinces: Mazovia, Podkarpacie, Podlasie, Świętokrzyskie and Warmia-Mazovia. The source material was collected through the direct interview technique. The questionnaire form sent to farms' owners was used as the research tool. The data obtained in the study allow us to conclude that the gross margin generated by accommodation and food services in each farm amounted on average 70,997.36 PLN. The highest value was recorded in the Podkarpacie Province (137,485.56 PLN) and the Warmia-Mazovia Province (118,638.91 PLN), and the lowest in the Świętokrzyskie Province (19,686.21 PLN) and the Podlasie Province (21,946.37 PLN). The revenue per occupied room/bed (POR) ranged between 34.13 PLN and 76.71 PLN. Respectively, the revenue per available room/bed (PAR) ranged from 0.84 to 42.76 PLN. The value of gross margin was significantly correlated with the attractiveness of the recreational rural area and the farms' leisure facilities base. In contrast, the value of the PAR ratio was significantly correlated only with the farms' leisure facilities base. The correlation between these attributes was weak but still significantly positive. Among other attributes no significant correlations was proven.
Introduction
Eco-agritourism is a branch of sustainable tourism. It is a new segment of rural tourism offered by certified farms that produce food by the use of environment-friendly methods. The farms meet their guests' expectations concerning environment-friendly life, agricultural production and wastes management better than others. This form of recreation is targeted at people having big environmental awareness and sensitive to the nature. Sociological studies conducted by Kamienicka 1 in the area of Nature 2000 have demonstrated that, as regards the preferred forms and conditions of rest, a great number of tourists checks whether the farm has an organic farming certificate and offers organic produce coming directly from producers. In addition, the research indicates that such requirements are set by better educated agritourists. In the opinion of Ziółkowski, 2 the tourist offer of environment-friendly farms is addressed to the specific market niche and often compensates for other inconveniences, such as the lack of outstanding tourist attractions, or simple accommodation conditions.
The agritourist product is a very intricate issue including, without limitation, many elements such as e.g. natural tourist advantages. Natural environment is one of the main advantages of agritourism and its quality, in the opinion of Sikorska-Wolak 3 and Wojciechowska 4 and Durydiwka, 5 is strictly correlated with tourism intensity. Little Poland, Podkarpacie, Pomerania, West Pomerania, Podlasie, Warmia-Mazovia are the main Polish provinces with a high potential Agritourism, as a non-agricultural activity carried out at farms, has mainly an economic aspect. Many studies on agritourism 11 indicate that farmers offer tourism services mainly to earn extra income. In addition, in accordance with multifunctional rural development strategies, agritourism is one of the developing symptoms of village and agriculture modernization.
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The purpose of the research has been both to evaluate the economic effects of tourist activities at the eco-agritourism farms operating in the Eastern Poland and find a relation between the income earned from accommodation and catering services, recreational facilities at farms, and the attractiveness of rural recreational space.
Material and methods
The research has been conducted at 50 eco-agritourism farms located in the following Eastern Poland provinces: Mazovia (7 farms), Podlasie (9 farms), Podkarpacie (10 farms), Świętokrzyskie (14 farms), and Warmia-Mazovia (10 farms). The area subject to the research (Eastern Poland) has been chosen on purpose. The farms are located in 41 municipalities. The list and location of farms has been obtained from the Regional Agricultural Consultancy Centers operating in particular provinces. These are mainly eco-agritourism farms operating in the above mentioned provinces in 2009. The research does not cover the Lublin Province since in the analyzed period there were no farms of the type in question recorded by the Consultancy Centre in Lublin. The research was conducted in 2010 and the information refers to 2009. The source material has been collected through direct interviews. A research tool is a questionnaire addressed to farm owners. The questions in the questionnaire refer to the surface area of tourist accommodation, recreational facilities, the type of catering services, the number of occupied rooms and catering services sold in the year, accommodation and catering prices, yearly expenses for farm advertisement and promotion, a unit price of water and sewage disposal, a unit price of wastes disposal, a price of 1 tonne of coal, including transport, food purchase prices, the cost of grain grinding, pig slaughtering and pork meat veterinary tests.
In addition, the data on the natural advantages of municipalities where the farms are located has been collected.
On the basis of the data, the following ratios have been calculated: 1. A rural recreational space ratio has been calculated for municipalities where the farms are located on the basis of an evaluation method described by Ciepiela and Sosnowski. 13 In this method, diagnostic properties described as stimulants and destimulants are identified. Then, depending on their percentage share in the general area of the administrative units, a relevant number of points is assigned to them. The top unit value is assigned to surface (flowing and standing) waters. The second key component of the environment comprises forests, meadows and grazing lands. This method also takes into account the relative altitude of the municipality (1 point for each 10 m of the relative altitude). A destimulating value has been assigned to urbanized areas, whose increasing share in the structure of an area reduces the usefulness of the natural environment for tourism purposes. The ratio reflecting the attractiveness of the rural recreational area of the municipalities has been calculated in accordance with the following formula:
where: W wa -the rural recreational area attractiveness ratio, s -the number of points assigned to the stimulant, d -the number of points assigned to the destimulant, j -a property for the j th administrative unit (municipality), W w -the number of points for the relative altitude.
The area of arable land (including orchards), meadows and grazing lands, forests and tree-covered areas, urbanized land and surface waters of particular municipalities is based on the statistical data obtained electronically from competent offices of the municipalities and districts.
14 While the relative altitude came from the website. An additional source of information was the Statistical Yearbook of Agriculture.
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2. The scoring of recreational facilities offered by the farms. This evaluation covers recreational facilities of the agritourism farms. The number of points for the categories as specified in Table 1 has been calculated on the basis of the cost of preparation which differs depending on the quality and price of materials and equipment used as well as the price of the related construction services. That is why, the average cost of the preparation of individual types of recreational facilities has been taken into account and calculated on the basis of price offers and cost estimates obtained from various companies selling recreational equipment and devices and constructing the recreational facilities. This method assumes 1 point for the facilities whose cost exceeds PLN 1000. The growth of costs by not more than PLN 1000 increases the number of points by 1. Therefore, the number of points for particular types of recreational facilities has been calculated by dividing the average preparation cost by 1000. The result has been rounded to the closest integer. The number of points that a farm may obtain for recreational horses and equipment (bicycles, quads, buggies, canoes, etc.) depends on the number of the facilities. 3. The yearly direct costs of tourist maintenance at the farm without food has been calculated as the product of the daily maintenance cost per tourist and the number of nights sold. The daily cost covers water (including sewage), electricity, bottled gas, cleaning agents, wastes disposal, the heating of the area used by tourists, and advertising expenses. It is very difficult to calculate the tourist maintenance cost of the agritourism farm because it is not possible to find out which part of the above cited costs is spent for agricultural activity and the maintenance of the farmer's family and which for the maintenance of tourists. Therefore, the calculation of costs related to tourist maintenance is based on the accounting documents kept for the tourist facilities located in the village of Zabuże (Łosice District). Its activity is not identified with agriculture and its accommodation facilities are used only by tourists. On the basis of the 2009 invoices and the number of person-days (accommodation and board), the consumption of water supplied to the water system, the consumption of electricity used for lighting purposes, the operation of household goods and water heating, the cost of bottled gas used for cooking, the cost of cleaning agents and consumable articles, the quantity of wastes per tourist per day have been calculated. In the farms equipped with the gas pipeline, the daily cost of natural gas used for cooking and water heating per person has been taken into account (as based on the information obtained during direct interviews and the daily cost of natural gas used for cooking and water heating, the number of person-days, and the number of family members). The electricity unit price has been quoted after the Small Statistical Yearbook of Poland, 16 whereas the price of water (including sewage) and wastes disposal -from direct interviews. The cost incurred to heat the area used by tourists at the farms has been calculated on the basis of the actual surface area used for that purpose, as specified by farm owners during direct interviews. The yearly consumption of coal for the tourist area heating purposes has been calculated in accordance with Gradziuk's 17 method taking into account the consumption of hard coal to heat 1 square meter of the living area, as calculated by the author, while the price of one tonne of coal, including transport, has been obtained during the direct interviews. The heating cost is divided by the number of accommodation services sold by the farm. The cost incurred by farm owners for advertising purposes has been calculated in a similar way: yearly related expenses have been divided by the number of services sold. Direct tourist maintenance costs do not include: own work, credit interest, the depreciation of premises, furniture, household goods, kitchen tools, bed coverings, towels and tablecloths. Source: author's elaboration.
4. The direct cost of daily catering. To calculate catering costs, it has been assumed that tourists living at the agritourism farm should be fed with the produce of the farm or products bought at purchase prices from nearby agricultural producers. The tourist's daily demand for food at the agri- paper. The demand for pork and poultry has been translated into livestock on the basis of the slaughter value of pigs and poultry.
19 The daily consumption of the food produced outside the farm (sugar, oil, margarine, rice, yellow cheese, fish, coffee, tea) is calculated on the basis both of the 2009 invoices and the number of catering services provided at the tourist farm located in the village of Zabuże (Łosice District). Unit prices of the above articles are quoted after the Small Statistical Yearbook of Poland.
20 The purchase prices of food and the cost of grain grinding, pig slaughtering and pork veterinary tests have been obtained during the direct interviews. 5. Direct revenues are calculated as the product of the number of services sold in the year (accommodation + board) and the unit prices of the services. 6. Income from accommodation and catering services (measured as a direct surplus) is the difference between direct revenues and indirect costs. 7. A ratio reflecting the farm's income in comparison to the demand for services (POR, revenue per occupied room): income per room/bed sold in the period. The ratio was calculated as the quotient of the yearly income of the farm (measured as the direct surplus) and the number of occupied rooms sold by the farm in the year 21 . 8. A ratio reflecting the farm's income in comparison to the supply of services (PAR, revenue per available room): an income ratio per a room/bed available in the period. The ratio is calculated as the quotient of the yearly income of the farm (measured as the direct surplus) and the number of available rooms in the farm in the year (the farm's yearly service capacity: the number of places x 365 days). Agritourism services are offered in the rural recreational area comprising the closer and farther surroundings of the farm and should allow rural tourism. This area is formed by the elements of the natural environment and the system of such elements is a determinant of the attractiveness of the area. To examine the attractiveness of the rural recreational area, the site, usually a municipality, is valorized.
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The site valorization based on the modified scoring system enables us to identify the attractiveness of the rural recreational space of the municipalities in a measurable way. The data presented in Table 2 indicate that the site where the eco-agritourism farms are located is very diversified in terms of its natural advantages. Municipalities located in the Podkarpacie and Świętokrzyskie Provinces are the most attractive because of landform features, highly scored in the method used. Based on the evaluation of the attractiveness of the rural recreational area, it may be also concluded that the share of surface waters in the region of Warmia and Mazovia does not determine the attractiveness of all the municipalities examined in the region. The ratio in some municipalities of the Warmia-Mazovia Province does not differ substantially from the one obtained for municipalities located in the Mazovia and Podlasie Provinces. It is also necessary to note that all the municipalities have a relatively high attractiveness ratio, which creates favourable conditions for rural tourism in the region. The Income from Accommodation and Food Services... Source: author's research.
Recreational facilities in eco-agritourism farms
Recreational facilities at the farms are poor. These comprise mainly a bonfire and barbecue place, a resting place in the garden, and a playground (Table 3) . Not all farms are prepared to offer active forms of rest identified with physical recreation. Only a half of the farms offer a sports field, while bicycles can be rented at 32 farms (64%), and water equipment -at 17 (34%). It is also vital to note that only a few farms are equipped with the expensive recreational and sports facilities such as buggies, quads or a fitness room.
Billiards, table tennis, table football or darts are also less popular. However, horses for recreation are held by 17 farms (34%). Enthusiasts of fishing have a great chance to display their skills and can go in for their hobby in the fish ponds owned by 21 farmers (44%).
The number of points given to the farms for their recreational facilities fluctuates from 20 to 129, but the scoring above 100 points has also been granted to a few farms (Table 4) . The Income from Accommodation and Food Services... Table 3 Recreational amenities base in eco-agritouristic farm Source: author's research. The best equipped recreational facilities are offered by the farms located in the Warmia-Mazovia Province, where the average number of points per farm was 75.9. The Mazovia Province scores as the second best (68.7). The ranking of farms based on the number of points granted for recreational facilities (Table 4) indicates that farms specializing in horse and water recreation obtained the top scoring. The G4 farm from the Mazovia Province has obtained 129 points and gained the first place. It is worth noting that the farm has 13 horses and provides horse recreation. A similar situation has been recorded at the G1 and G3 farms from the Warmia-Mazovian Province occupying the second and fourth place in the ranking respectively. It is also worth pointing out that the top ten include the seven farms from the Warmia-Mazovia Province, while the last ten places are occupied by farms from the Świętokrzyskie and Podkarpacie Provinces, which have received from 20 to 37 points.
income from accommodation and catering services at eco-agritourism farms
The financial analysis of tourist activities at the agritourism farms concerns many issues and is a complicated tool subject to advanced book-keeping. The farms usually do not keep such advanced books, therefore our studies are limited to the calculation of direct costs and revenues related to accommodation and catering for tourists at the analyzed eco-agritourism farms in 2009. On the basis of revenues and costs, we have calculated the direct surplus allowing for the measurable evaluation of financial benefits earned by the farm from tourism.
The yearly direct cost per tourist at the farms has been determined by the number of service units sold and the daily cost of food and tourist maintenance. The data presented in Table 5 indicates that the number of the service units sold by the farms is very diversified and fluctuates from 45 to 5495. The biggest number of service units has been sold by the farms in the Podkarpacie and Warmia-Mazovia Provinces. Tourists were much less interested in the eco-agrotourism in the Świętokrzyskie and Podlasie Provinces.
Expenses incurred for the advertisement and rooms used for tourist purposes have a significant impact on the daily tourist maintenance cost (without food). Therefore, in each of the provinces in question there are farmers who provide fewer services in comparison to the others but allocate a bigger surface for tourists and a bigger amount for advertising purposes and their yearly tourist maintenance cost is bigger. Table 5 Cost, revenue and surplus resulted from the accommodation and full-day food services for tourists in eco-agritouristic farms , it must be noted that an average income generated by tourism in the eco-agritourism farms has been over 10-times bigger. In addition, the farms whose income (direct surplus) from tourist services is from PLN 208,754 to PLN 421,532 constitute 10%, while the farms with the income from PLN 60,000 to PLN 100,000 constitute 20% of the population. However, the group also includes both the farms (12%) whose income from agritourism activities does not exceed PLN 5,000 and farms making the income of PLN 5,000 -PLN 10,000 constitute 14%.
Economic effects in the hotel industry are commonly described with the use of POR (income per occupied room) and PAR (income per available room in the defined period) indicate that income (measured as the direct surplus) per occupied room is from PLN 34.13 to PLN 76.71 (Table 6 ). The biggest income has been earned by farms whose offer is targeted at one group of tourists (primary school students) and enriched with elements of environmental education and handicraft workshops. Services offered under the so-called "Residential School Trips" are very popular. The biggest income per available room (PAR) has been recorded by the G2 farm (PLN 42.76 ) in the Podkarpacie Province (Table 7) , while the G10 farm in the Świętokrzyskie Province is at the last place in the PAR ranking as the PAR coefficient there is the smallest (1.76 %). 26 The Income from Accommodation and Food Services... Table 6 Revenue (direct surplus) generated from accommodation services and full-day food service in the eco-agritouristic farm compared to the service demand (POR) Source: author's research. Table 7 Revenue (direct surplus) generated from accommodation services and full-day food service in the eco-agritouristic farm compared to the service supply (PAR) The examination of the relationships between the ratio reflecting the attractiveness of rural recreational areas and the number of points obtained for recreational facilities by the farm as well as POR and PAR coefficients and the direct surplus based on the correlation coefficient have indicated that the direct surplus is strictly correlated with the attractiveness of the rural area and recreational facilities. On the other hand, the income per available room has been substantially influenced only by recreational facilities (Table 8 ). It must also be emphasized that the relationship between these features is poor, but highly positive. No material relationships between other features have been demonstrated. 
